Role of hsp105 in protection against stress-induced apoptosis in neuronal PC12 cells.
hsp105alpha is a stress protein characteristically highly expressed in the brain compared with other tissues in mammals. Here, to examine whether hsp105alpha plays a pivotal role in the nervous system, we tested the capability of hsp105alpha to protect against apoptosis in rat neuronal PC12 cells. Various stress treatments such as serum deprivation, heat shock, hydrogen peroxide, etoposide, and actinomycin D induced apoptosis in PC12 cells with characteristic shrinking of nuclei and chromatin. However, PC12 cells that constitutively overexpressed mouse hsp105alpha exhibited a strong protective effect against apoptosis induced by these stress treatments. Cleavage of poly(ADP-ribose) polymerase induced in PC12 cells by these treatments was inhibited in the constitutively overexpressed hsp105alpha cells. Furthermore, c-Jun N-terminal kinase (JNK) was activated in the cells treated with heat shock but not other treatments, and the heat-induced JNK activation was inhibited by the constitutive expression of hsp105alpha.Thus, hsp105alpha prevents not only heat-induced apoptosis by inhibiting JNK activation, but also prevents the apoptosis induced by other stressors through different pathways, and may play important roles in neuronal protection.